BA YESIAN AND LIKELIHOOD INFERENCE

FROM EQUALL

Y WEIGHTED MIXTURES

TOM LEONARD

1

, JOHN S. J. HSU

2

, KAM-WAH TSUI

1

AND JAMES F. MURRA Y

3

1

Department of Statistics, University of Wisconsin-Madison,

1210 West Dayton Stre et, Madison, WI 53706-1693, U.S.A.

2

Department of Statistics and Applied Prob ability, University of California - Santa Barbar a,

Santa Barbar a, CA 93106-3110, U.S.A.

3

Graduate Pro gram in Hospital and Health Administr ation, University of Iowa,

Iowa City, IA 52242, U.S.A.

(Received September 28, 1992; revised July 27, 1993)

Abstract. Equally weighted mixture mo dels are recommended for situations

where it is required to draw precise �nite sample inferences requiring p opu-

lation parameters, but where the p opulation distribution is not constrained

to b elong to a simple parametric family

. They lead to an alternative pro-

cedure to the Laird-DerSimonian maximum likelihoo d algorithm for unequally

weighted mixture mo dels. Their primary purp ose lies in the facilitation of exact

Bayesian computations via imp ortance sampling. Under very general sampling

and prior sp eci�cations, exact Bayesian computations can b e based up on an ap-

plication of imp ortance sampling, referred to as Permutable Bayesian Marginal-

ization (PBM). An imp ortance function based up on a truncated multiv ariate

t-distribution is prop osed, which refers to a generalization of the maximum

likelihoo d pro cedure. The estimation of discrete distributions, by binomial

mixtures, and inference for survivor distributions, via mixtures of exp onen-

tial or W eibull distributions, are considered. Equally weighted mixture mo dels

are also shown to lead to an alternative Gibbs sampling metho dology to the

Lavine-W est approach.

Key words and phrases : Equally weighted mixtures, survivor distribution,

maximum likelihoo d, EM algorithm, binomial mixtures, Bayesian marginal-

ization, imp ortance sampling, Gibbs sampler.